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PRELIMINARY AMENDMENT 

Prior to calculation of the filing fee and examination of the application, please enter 
the following amendments: 

AMENDMENT 

In the specification : 

Page 1 , after the title, insert the following heading and paragraph: 
--Cross-Reference To Related Application 

This is the U.S. national phase of International Application No. PCT/J POO/041 99 
filed June 27, 2000.-- 

Page 5, line 1 6, delete the first occurrence of the word "the". 

Page 5, line 21, replace "1" with -1 1-. 

The paragraph spanning lines 16-25 of page 5, after the above amendments should 
read as follows: 
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On both sides of the internal layer flexible circuit board, single-sided copper-clad 
laminates having the conduction layers 6 and 9 consisting of copper foils and the like are 
superimposed on the flexible insulating base materials 7 and 10 consisting of polymide 
films through adhesive layers 8 and 1 1 of the pre-preg to constitute respective external 
layer circuit boards each of which can be a mounting portion. 

REMARKS 

Applicant has amended the specification to reference the corresponding PCT 
application. 

Page 5 of the specification has been amended to correct minor clerical errors. 
Applicant requests that the amendments be entered prior to assessing the filing fee 
and examining the application. 
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SPECIFICATION 



Through Hole Cond uction Structure of Flexible Mu l tilay er 
Circuit Board and Forming Method Thereof 



TECHNICAL FIELD 

The present invention relates to a through hole 
conduction structure of a flexible multilayer circuit board 
in which a high- density wiring is required and which has been 
worked out so as not to generate a crack in a through hole 
coating layer, and to a forming method thereof. 



BACKGROUND ART 

Generally, in order to manufacture a multilayer 
circuit board, an adhesive or an adhesive resin layer called 
a pre-preg is used on both sides of an internal layer 
material to laminate and mold a copper-clad laminate. In 
particular, when laminating a thin multilayer circuit board 
such as a flexible multilayer circuit board, cover films 
consisting of, e.g., polyimide resin as an interlayer 
insulating material are attached on both sides of the 
internal layer material, and an external layer material is 
laminated on the obtained product through the adhesive or the 
pre-preg. 

In such a flexible multilayer circuit board, after 
performing lamination and molding as described above, a 
through hole process is carried out at a required position of 
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the laminated circuit board and a through hole coating layer 
is formed in the through hole to attain conduction between 
the internal layer and the external layer. 

However, since the cover film consisting of the 
polyimide resin has a high thermal expansion coefficient, it 
expands due to heat from the solder flow having a temperature 
of approximately 220''C at component mounting, and a crack is 
apt to be generated in the through hole coating layer. In 
the flexible multilayer circuit board in which a high-density 
wiring is required, this can be a serious problem as a 
product . 

It is, therefore, an object of the present invention 
to provide a through hole conduction structure of a flexible 
multilayer circuit board in which a high-density wiring is 
required and which is configured so as not to generate a 
crack in a through hole coating layer, and to a forming 
method thereof . 

DISCLOSURE OF THE INVENTION 

To achieve this aim, the present invention provides 
a through hole conduction structure of a flexible multilayer 
circuit board comprising an internal layer circuit board 
which can be a cable portion, and an external layer circuit 
board which can be a component mounting portion laminated on 
one side or both sides of the internal layer circuit board at 
a predetermined position, wherein, in the flexible circuit 
board having a through hole plated conduction portion formed 



at predetermined positions of the internal layer circuit 
board and the external layer circuit board, a surface 
protection layer formed on an external surface of a wiring 
pattern of the internal layer circuit board is formed in a 
region retreated toward the outside from a position of a 
through hole for the through hole plated conduction portion. 

According to the above -described structure, it is 
possible to preferably eliminate a problem of generation of a 
crack in the through hole plated conduction portion in the 
prior art even if a polyimide resin cover film is used for 
the surface protection layer. 

Further, as a forming method for that structure, it 
is possible to adopt a technique comprising the steps of: 
forming a required wiring pattern on one side or both sides 
of a flexible insulating base material; preparing an internal 
layer circuit board having a surface protection layer formed 
thereto on an external surface of the wiring pattern at a 
position retreated toward the outside from a position where a 
predetermined through hole is to be formed; laminating an 
external layer circuit board which can be a component 
mounting portion on one side or both sides of the internal 
layer circuit board in association with the position of the 
internal layer circuit board where the through hole is 
formed; forming a through hole at predetermined positions of 
the internal layer circuit board and the external layer 
circuit board; and forming a through hole plated conduction 
portion on the inner surface of the through hole. 



Since the surface protection layer formed to the 
internal layer circuit board is provided at a position 
retreated toward the outside from a position where a 
predetermined through hole is formed, it is possible to 
preferably eliminate the adverse influence of thermal 
expansion on the through hole plated conduction portion even 
if the polyimide resin cover film is used for the surface 
protection layer - 

BRIEF DESCRIPTION OF THE DRAWING 

Fig, 1 is a conceptual cross -sectional view of a 
primary part for explaining a through hole conduction 
structure of a flexible multilayer circuit board and a 
forming method thereof according to the present invention, 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will now be described in 
detail hereinafter with reference to an illustrative 
embodiment. Fig. 1 is a conceptual cross -sectional view of a 
primary part for explaining a through hole conduction 
structure of a flexible multilayer circuit board and a 
forming method thereof according to the present invention. 

In the drawing, required wiring patterns 1 and 4 are 
formed on both sides of a flexible insulating base material 2 
using, e,g., a polyimide film in the usual manner, and 
surface protection layers 3 and 5 consisting of polyimide 
films are formed on the external surfaces of the wiring 



patterns 1 and 4. The inner edges portions of the surface 
protection layers 3 and 5, however, do not reach the inner 
wall of a through hole 13 and are provided at positions 
appropriately retreated from the position of the through hole 
13 toward the outside. As an example, when a diameter of the 
through hole 13 is 0.3 mm, there are used surface protection 
layers 3 and 5 each of which has a hole of 0.7 mm formed 
thereto at a corresponding position. 

The flexible insulating base material 2, the wiring 
patterns 1 and 4, and the surface protection layers 3 and 5 
can constitute an internal layer flexible circuit board, and 
an illustrated part corresponds to a position for 
constituting a component mounting portion. The internal 
layer flexible circuit board extends from this part toward 
the outside as a cable portion. 

On the both sides of the internal layer flexible 
circuit board, single- sided copper-clad laminates having the 
conduction layers 6 and 9 consisting of copper foils and the 
like are superimposed on the flexible insulating base 
materials 7 and 10 consisting of polyimide films through 
adhesive layers 8 and 1 of the pre-preg to constitute 
j^espective external layer circuit boards each of which can be 
a mounting portion. 

Thereafter, upon forming a through hole 13 by NC 
drill means and the like, a through hole plated conduction 
portion 14 is formed by both using electroless plating means 
and electrolytic plating means, and a required wiring pattern 



is formed to the conduction layer of each external layer 
circuit board, thereby constituting a hybrid flexible 
multilayer circuit board 14 having a component mounting 
portion . 

In the above description, the polyimide double- sided 
copper-clad laminate having a copper foil with the thickness 
of 18 pun, an adhesive layer with the thickness of 18 pun and a 
polyimide layer with the thickness of 25 \xm is used for the 
internal layer flexible circuit board, and the polyimide 
single- sided copper-clad laminate having a copper foil with 
the thickness of 18 fxm, an adhesive layer with the thickness 
of 18 }xm and a polyimide layer with the thickness of 25 (im is 
used for the external layer circuit board. Further, the pre- 
preg of 100 [xm is used for each of the adhesive layers 8 and 
1 1 « 

INDUSTRIAL APPLICABILITY 

According to the through hole conduction structure 
of a flexible multilayer circuit board and a forming method 
thereof of the present invention, the surface protection 
layer formed on the external surface of the wiring pattern of 
the internal layer circuit board can be formed in a region 
retreated toward the outside from a position of the through 
hole for the through hole plated conduction portion. 
Therefore, even if the polyimide resin cover film as the 
surface protection layer for the wiring pattern expands due 
to heat from the solder flow, the risk of generation of a 



crack and the like in the through hole plated conduction 
portion which has been observed in the prior art can be 
eliminated since the surface protection layer does not exist 
in the through hole region, thereby stably providing the 
highly reliable hybrid flexible multilayer circuit board in 
which the high- density wiring is required and the component 
mounting is enabled. 
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WHAT IS CLAIMED IS: 

1 . A through hole conduction structure of a 
flexible multilayer circuit board, comprising: an internal 
layer circuit board which can be a cable portion; and an 
external layer circuit board which can be a component 
mounting portion laminated on one side or both sides of said 
internal layer circuit board at a predetermined position, 
wherein, in said flexible multilayer circuit board having a 
through hole plated conduction portion formed at 
predetermined positions of said internal layer circuit board 
and said external layer circuit board, a surface protection 
layer formed on an external surface of a wiring pattern of 
said internal layer circuit board is formed in a region 
retreated toward the outside from a position of a through 
hole for the through hole plated conduction portion. 

2. The through hole conduction structure of a 
flexible multilayer circuit board according to claim 1, 
wherein said surface protection layer is a cover film 
consisting of polyimide resin, 

3 • A method for forming a through hole conduction 
structure of a flexible multilayer circuit board comprising 
the steps of: forming a required wiring pattern on one side 
or both sides of a flexible insulating base material; 
preparing an internal layer circuit board having a surface 
protection layer formed thereto on an external surface of 
said wiring pattern at a position retreated toward the 



outside from a position where a predetermined through hole is 
to be formed; laminating an external layer circuit board 
which can be a component mounting portion on one side or both 
sides of said internal layer circuit board in association 
with a position of said internal layer circuit board where 
said through hole is formed; forming a through hole at 
predetermined positions of said internal layer circuit board 
and said external layer circuit board; and then forming a 
through hole plated conduction portion on an inner surface of 
said through hole. 

4. The method for forming a through hole conduction 
structure of a flexible multilayer circuit board according to 
claim 3 , wherein a cover film consisting of polyimide resin 
is used for said surface protection layer. 
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ABSTRACT 

In case of manufacturing a flexible multilayer 
circuit board which comprises an internal layer circuit board 
which can be a cable portion and an external layer circuit 
board which can be a component mounting portion laminated on 
one side or both sides of the internal layer circuit board at 
a predetermined position and which has a through hole plated 
conduction portion 12 formed at predetermined positions of 
the internal layer circuit board and the external layer 
circuit board, surface protection layers 3 and 5 formed on 
external surfaces of wiring patterns 1 and 4 of the internal 
layer circuit board are formed in a region retreated toward 
the outside from a position of a through hole 13 for a 
through hole plated conduction portion 12. 
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